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(1) 
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mz&^x. 

xhmmmmm-m. 

] n i imwt^Mm&miz x i 

sssixs z b mm b i-z>it¥mmtii%mz x hmm 

i 'mm 5 ] mxm 2 tm^t^mn^miz x & 
tmmnwmumz&^x, 
mMit^m^mm^mizmhmmmimimmA'^ 
coo-h^i mmntfxcvMm * «t o it < 5 0 -cot tt£ 
&2ti&z b mwLb-tiit^mm^mizx^mm 

1 msm 6 ] turn. 3 ifflcr>[k¥m(tt&Lg : mz x h 
wm<mm%mz&^x , 

<03 *><0 1 a«<0*'Xc7)«|lAJ: OiS< 5 O'CJilTtlS 
[000 1] 

^jft&ffiCWU fcfc. 0. 2 5//mUiT«ISft^-^ 
[0002] 

VfhmKKcbommzb^K ztit>zmmtitz>t> 
t^i>. mEm^ziix^&mnwmmz, mw^ 
's. m&<7)bz?>, mnmi . 5-2. sssot^ 



[0003] £#frffi!MWefT'te, W«S 

OG (SOGtiSpin on glass OH&) , jJfU'f 5 K, # 

{*, H&MttTfWJVjtb LXtttZbX\ 

bx\ immmiz^^x^ib^btix^. ttz, z 
tibvwHt* mzmmmrfmwr?m<. 
msmmbtxT^xmmti^ix^t. sms 

h*tt^*#t* z b x\ sKU ^5 *s/ u u yti^y** y 

[ 0 0 0 4 ] 7 7Mf **tffi»*WmttB7 Wfc 
y'j3y(SiOF) **»4>ftrv^. i^)flfl«^U 
ay-S^-v-'jrjy (Si-O-Si ) £££7-y* 

(F) jK^zxm^ttzbx\ mm&Ttf&zh. 
7 •x*i#<o»ff** < ffiv^i b %b"tfwM?m9m*T 

[000 5 ] ffiftC$«tc|8&1ie»jR(;i. BStR 

v^mh&tstzMz^hfyh*?*? ?T7 4>im&i.v 
tnzmtix^hijmbtxm^tix^h^ um> 

liAPL (Advanced Planarization LayerC9B&|&) ffiffl 

x-hh> ^oAPLSffiii, jm#zizm\,w?>&x 
ntf^tmt&xnztc* x d izzmmtzms. lx . a 
taarci(»^xfc««fl:8** izx ~>x. m^m 
ffisizm&&mi&tsXoi,zixmt>}htsiim?$>&. 

[0006] t%hio, ifl^cii ^ey^^y (s 
i h 4 ) bmnt*m (h 2 o 2 ) fc£fflv\ 
* oriwstcfiifif LT-ft^wsvta^^ff a u&xh 

*5ia4»«fciwks/u=iy (s io 2 > *»^s*e» 
•eLraeiKiaK* 1 otrntuiif * fc . a 

[0007] 

[^* { »^t j: obtmm) issmnm-em 
LfcAPLft«H4, &mm<mmzmLxiimfz& 

(Spin on glass ) M^V'y ( O a ) -rh^Xhdf 

yy?y (TEOS) £ffl^fc-ffc¥tt«fflj££ (filTC 

VDi:V->3, CVDJiChemical Vapour DepositionCOBg- 



(3) 
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XfSXtZtvfzmi.m.Wsy ( S i 0 2 ) 

wmmztmmzTtftztixh. 3. seaa? 

hmVsV 3 y «t <0 BH*OTK fc* . 
[0008] *i-CSiO t J»^)Jt8W*^3. 8<fcD 
«<"t*fc»fc. KfiTtt. K+fc7-y* (F) Jj^f£ 

surs *r Haw** 3 . 0 xTif&&mmM 
s*rcn*. ifrtztfb. 7-y#(F> aqm«*?A 

(f> *fflv^v^L^t«fta*ifcij**iafv4e«jR^) 

[0009] *HHjtt, aftii*ffi** t iS<**-3Jksw 

i«fc-fft. 
[00 10] 

* fcft c v d jfifc i * mm^K&m 

onv-^yi*. 47t{±^f-^70D^7>fciSK-fbJ< 

3rffi?fcft. »2ft*ffil4. ^<tt>^^^yt 
JiiWbMti:**trim^tfflv^:CVDi6fcJ:4lft 
WR^)l!Bt*ft'C*4. »3ft:friBi. 'J?%<bi>X* 

itfcm zstsmmnf* z m i ^ c v d jsc * *> leim?) 

[00 1 1] 



S i 



(CH 3 
->S i 



) 2 F 2 
(CH 3 



+ 2H 2 O 
) 2 (OH) 



[00 15] 



[0016] afc^-w^yfcaiMlykSfcfcffl^fc 
ig^cliOTftipt&ft. 

S i (CH 3 ) 2 H 2 +2H 2 0 2 
-»S i (CH 3 ) 2 (OH) 2 

[00 18] 

2 S i (CH 3 ) 2 (OH) 2 

-+HOS i (CH 3 ) 2 OS i 

[00 19] &tz**f-)V?uuisyV)i-fc.tZm^t:%} 



[0021] 



Si (CH 3 ) 2 C 1 2 +2H 2 O 
->S i (CH 3 ) 2 (OH) 2 

2 S i (CH 3 ) 2 (OH) 2 



[flUfl] ffiSHS*K*>— 3i: tT. W«£SOG (Spin 0 
n glass ) im^tlX^h. £*lttv'j3V ( S i ) JR 

fc«* »i t WT, V vb»9> ft x 'J 3- vWfexh ft . 

^s^-grr ft ifcti ->ti^)* -y h v-tim 

ft. ^Wfcifr&jWWUfcft, IScr)^SttS< 
>5roTv*ft. «r#ii. *P4i«*#/h3<$rft.ri:T. 
a«i4MM-**ffi*«Sfc 0 ft$HHS*^$r< &ft £ 

[0012] ±IECVDffiCJ:ftie«KW«Jt*ffitt. 

C V D <fc 9 Jfflftt ft £ 

*s<BM¥JfcWBj*s*is. -r^*>. ±iecvdc 

>j n ym?<7)4mm-&¥<7)o h<r>>yts:< 1 t>— o#7 

[00 1 3] JJECVDffifcJft*HSOGjR<WljBi. 
gcO-^iJSr, ^f^7noy7y(Si (CH 3 ) 2 F 
2 ] fc* (H, O) fc*ffi^fc*£?JaTfcSWHrft. 

aufcstf-c jm* fcReastwAf - ft . Ri^+fc:is»tft 

[00 14] 
[ftl] 



+ 2HF t 



(1) 



2 S i (CH 3 ) 2 (OH) 2 

-*HOS i (CH 3 ) 2 OS i 



(CH 3 ) 2 OH + H 2 O 

■ • • (2) 

[00 17] 
Ut3] 



+ 2H 2 O 
HL4] 



(3) 



(CH 3 ) 2 OH + Hj O 

... (4 ) 

[0020] 
Ut5] 



+ 2HC 1 1 
Hfc6] 



(5) 



—HOS i (CH 3 ) 2 OS i 

[0022] Z0)£$Ki:M&EJ8£Vk r )i&tZ.bV:£'> 
X . T)V*>vm ( i -I fvk* ) 'jay 
. jMMJfcWRlSS *iS i k fcfc* . - <?>i 3 KT/i^f^ 
S*£trfcft, ifti^U ay^itfb£<7)it;fM*{i, T 
;WfA«ft***HIMfc^y ay ( s i o 2 ) KJ: 9 i 

ft. S£#jI4&^3*=>li, i«IB4«#«)dJ:dfctl 

*. iiEUWB-Ctt, Si (CH 3 ) 2 F 2 . Si (CH 
3 ) 2 H 2 , Si (CH 8 ) 2 C 1 2 fcWttBMBtfc 
fr\ ffifcSi (CH 3 ) Cl 3 . Si (CH 3 ) F 3 . 
Si (CH 3 ) H 3 SrcaioTkPMKftRJBfcSr*. 
[00 2 3] ifc. # (H, O) tftftbOfciMWfc** 
(H, 0 2 ) *fflHfc*£fcHi, (l)«C6Htll7 
vfltfc* (HF) fcfcifcK* (O, ) * 
fc < 5 ) *fc*JV»TJ*!Ift** ( HC 1 ) b b Uc|g» 

(o 2 ) im&Lth. 

[00 24] 

xmivwkifem^x&mitzffl&mm^Kmi 
mmnmffimx'hi. 

[0025lHlft(l) fc*^"J:dfc, iEH*mftj£ 
ffiCT. 'JV/57^-Ig, x 7 f 
6KttWiSS«JfiStlffcJ:oT. 2£1 lifcSRftE 
Kl 2*JK£W:. ±fBS«l Hi. 
RJifc*? (0^P&) ftf)*? *«3# 

JBCttSK <H5*3J*) jWBjS5*ifcfcft"C&4. 
T#E»12*«d*Wt:filiII«l3«r»iftLfc. £ft 
ftSMl 3Ji. *ft±ffiffl£^j££ft£#fSBBft;'ya 

[0026] mziMimm 1 3cowmu&co-m^m 
wtt. nmxAtzisvsyttfrtttufxk ixMt 
ittsisyy ( s i h 4 ) twrnm^ (0) 
btxmumitzmm <n 2 o> 

5ft (tt&) tfXfcLTWa.HT'v.y^A (He) 

saBr&fflwr^x^cvDigi (w&m) izm 
auc. * lt r 7 xvc v d ssot&igicffija&t 
Tjs-ft&u ;^r5XvcvDiairtfcSiis*Lfc±- 

!E*« 1 1 ±£ffiSi£ 1 3 SrflRti 5 0 n mftip: $ CJ^ 

m^coM^MUi lOOPatL. J£$l 1 amt 
{i3 5 0'CKJllf»t, 13. 5 6MHz(7)Sii|&«73Sr 
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(CH 3 ) 2 OH + H 2 O 

• • ■ (6) 

witri.'ow/cm* ^afirc wan . 

[ 0 0 2 7 ] ±E«HR 1 3±{C*&njJftfif2;£ 

1 oTlMki' 'J a >%rttmm l 4 

[0028] JJEttKK 1 4 OfiSj§;tF3jft-iH£ Uffltt 

^Wnny7y(Si (CH 3 ) 2 F 2 , Si (C 

h 3 ) f 3 no , jsvyyiimt&izito&mbLx 
muz* (Hi o) bi®&ttzi>cr>zm\\ z<7)wm 

±lffllf(^x<7)8»{i. ism-jvi/yuuisjyiSi 

(CH 3 ) 2 F 2 ] : 2 5 s c cm, ^f^Kl)7nn 
y7>(Si (CH 3 ) F 3 ] : 25 seem, * (H 

2 O) : 200sccmi:Lfc. sccmliP 

«a»t:tJtts«M«a» (cm* /to) 
[0029] ; offiffi c v d $mmztemx#x *%m. 

t jjafiftiRswitr i o oxuz^mtx. tmm a 

rtfcfcli. fiECVDilBrt<iOKfflK*«z.Jf2 0 0P 
aiL, £K1 lliOTX&SJU:. 
[00 303 Z<T)£ol l zLXm i LK.fflmi4\iZ&\y 
TJi. ^Uaytcr;^^ (CCT(i^^S) 
^fitztzHb. m&r>*v VV-?1Mibtyt>ixh<r)X' 

n^tommtf'bz < . *fc]«<o«**<fl6< 

fl^C i SCV DRjSiitKWKje* 5 Sv^cft . a^- 
#3i* ^rv^*>«i, i coM(iJg*<?) oio foWthU 3 . 
^wfcft. tt«Kl4ttiV^H. Jt!8«$li2. 5~ 

3 . 5 i: 4 0 . -y 7*7 * /Hfcfctir**? Mt = 4 
4 X'h 0 . ^P-ZN'^TOb^tiEHSPi* 5 1 0 p. m 4 
■mBr 3 Fffl J Or»tt£«o£ b tfX'Ztz. 

[003 1 ] &^X*m 1 ft ( 2 ) {C^-f i -3 JJEIft 
ISK 1 4 <o±ffit}Jflftl6»il 1 5 b IX. CWDmizi 
iX/mZtf0. 3/imftffi^Uay (S i0 2 )Jg 
^JgjSLfe. ift««*ffii: LTti. CVDai^Ct 

muzx^vtvyy&Mmftmtfhh. 

[ 0 0 3 2 ] ±£tg«R 1 4 Bfc*-t!> 
tzMZT—— 'J y^Srtfo/i. :<07--'J >/T*(i, 

i\ ^tt=5r#ffl^t LXmtUA 0 0'CftSS 
(N 2 ) #BMT-1 54HBftT--yy/*ff-5fe. 
[0033]$ i»K:#Jiia»*»Jfi-r4«^Wi, 

mmrnxm itzm 2 iz^tx 3 c , ±ie0 1 -crw lh 
mm 1 3 , tmm 1 4*5^^10^)1 1 5^. -m 

nyj'^b l 6 rttcaWttftT 5 / 1 7 * 

4. <XV^±tBgiJft»»IRl 5±(clEIS2 1 , m$&2 
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2&±%ffli$m\vcmibt:<?>tm<r>imzx ~>x 
ico ( 2) tfflv^TW«ufeoi:Baw)*i6fcJ:->Tar 

6. 

[0034] JJEJB 1 2S«<7)* 

Si (CH 3 ), F 2 £ 
Wtfh K«i#<tt*. Si (CH 3 ) F 3 ?: 

(S i F 4 ) Sr»A"fWf in. ifc. ^oyy*4M» 
■rtfcA^Wtfc LT* (H 2 O) fcjg^fcj^ fHitf 
aBMfc**<H 2 0 2 ) £ffln*£i:(,prig?*4. * 

[0035] $ £> K±iE*KfflJg£ or^is^L^A^ 

ot. mo&mit. mfttfxvo thimm 

(iMUIttL^^. LfctfoTs SfiiiaKttJJE 
*KKWctt«3*i6. . 
[0036] #fc$2!83to3Sii0!£IMi*4. 

±ien i t i oTRiBLfeieaffli 1 4<o*3t# 

ScHWi. JJS» i f»Hf» R«*«>>t\ 

it. JJEHlfcJflWt, l^ltl40K&#&£iK9! 
[ 0 0 3 7 ] lilT. ttliR 1 4 W*Bt*ife<0-ffi|?&Rifl 
^/i^yCSi (CH 3 ) 2 H 2 , Si (CH 3 ) 

h 3 m . ^^iwb-tsfcft^iMti: UTWtara» 

^t** (H 2 0 2 ) fc£iI£U:*><9£fflt\ -tOlM* 

^xsr-jRoffiffcvDisa (m*m) izmxuz. 

JJZMfttfzaftMi.* ^f-JVi^ycsi (ch 3 ) 

2 H 2 ] : 2 5s ccra, ^-f;l^7>- CS i (C 
H 3 ) H 3 ) :25sccm, iHftfc** ( H 
2 0 2 ) : 2 0 0 s c cmt Lfc. 
[0038] ZCOi&KC VDm&ftlZiimAtfAZm. 

xisBsmxamta i o o °az&&ix . man i 4 

£W;itf8 0 0nm<0«$fcJB)£U:. £»]K14 0# 
«tlt ffiff C VD$SBrt<03*£K£W*.tf2 OOP 

[00 39] £^J:ofcLTJ^LfclftSR14fc:i5V* 



«^ #® < * h . * fcK^jfcws < £ **; 

fWt J: £C VDRjSittlRWRJBWlv^ft, 

Wuh, mm\A\,zii^x\%, tt8W*«2'. 5~ 
3. 5fc&9. ^?774 /HfcWiTX^? hJt= 4 

[0040] OT. ±IEH 1 fc«fc oTUKfl Ui<0i: B« 
ICLT, MitfCVDftCioT, «««140±jiifc 

( S i 0 2 ) U£^fi&U:. C 

vDmwuzi> h o . mm** . y ? y y fcu& 

[004 1 ] <Mc. ±£ttKKl 4 

(n, ) »Hmx'i 5^raor--uy^tfofe. 

[0042] ZLX&mWMZ&tfLt&m&U*. Hi 

mwLt:xmzm'MLx'<fz-tf^\ *«ts». ±ia 

[0043] ±f 23S 2 SWB^HitWtli . 2 S^O^ f- 

Mffln-*fc*>-c*s. si (ch 3 > 2 h 2 im^tn 
mmt&toti. si <ch 3 > h 3 ^im^h- 
aw^^stis^a, H77^i < s i f 4 > 

[ 0 0 4 4 ] § 4>fc±EaHKiM£ OXXRjeLfctf, 

•jt. isttii, sfl^coa *><o^< fc *> ism 
xji#pLT?s^t^v\ 4fc 5 or j; o*v^wrc 

[0045] <JC(=»35MB^)IIIS0!l&»H^ , t4. 
Jt0«i, JJEH1 fcJ: oTK«flLfe«»)Kl 4«§8K5r 

tsewi, ±iami^BBons60ijti5i«^-c\ ^-c 

[0046] ot, 1 4commum^-mmm 
+t. wmtfxti'O lymTZ-ktitfAt ix mm 

^f^DDy^V C S i (CH 3 ) 2 CI, j t. XN 
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vyy*im?hftiMywRk ixmus* ( h 2 o ) 
vd^s (BH*arw) xmz.it:. imm® 

(i> ^Wun^y CS i (CH 3 liClj ) : 
5 0 s c c m, ja&fbk* ( H 2 0 2 ) : 2 0 0 s c c 
mi L£. 

[0047] i^iaEc vDm.mamx^^MM 
•titz^cot&m. (m^m) m.tt?>tcz^h. zi 
xmmmzmuf 1 o ortfiat . wi 

£0Rtf8OOnm<OJS3C$j£lfc. «S8R14*»B 
B5cB#tCii. ffiEC VDJgtrt<0KfflK*Witf2 OOP 

[0048] zwko izixmit&mm 4 t*s^ 

-c « . j^'y a y (c 7)V*>\& ( - - "Ctt^ > 

ft, #«**JIMafra3fcDO$H4^l^<$:*. * 
tUcioT. ]l<?)ltl3m¥# : ffi<&6. *fc*Hf»HftM 

|C i 5 C V D mBt^Mmm^ti v M\ xfcft . 
#jt4&^3*>«i, cco«K4?Bc«e<0"5 J: -3 (cS&l* -3 . 
^ftfcft. «SBH14tfcV^-Ctt. H38MM42. 5~ 
3. 5fc&0. %*«,T7 4)imh\i7X'<?h\k=4 

[0049] JUT. JJEHlfcJ:oT»WLfc<Oi:B» 
£LT, 0UlfCVD&fc«k^T. JfilWIll 4 ft±ffifc: 

( s i o 2 ) mtmiti. zcowmmt ixn. c 

[ 0 0 5 0 ] mz . ±3Sm* 1 4 

fcftK7--'J y^fctfofc. £«>7--y y^li, 
V\ **§tt&#B5\J: lxmtU4 0 CCftB* 

( n 2 ) mssax 1 5#rao7--y y^fctro*:. 

[005 1] *LT#«B»*JB**4.*6fctt» -tSE 
KBHLfclg&fifcOilLTffiHrJ:^. *fttS», -UB 
02C*Lfc J: 3 ^ffiit«^liWit^BR5ct'^ & . 

[ 0 0 5 2 ] £ 0)» 3 W»)38»«Wi . 1 S&ft.* f 



ny^ytSi (CH 3 ) 2 Clj tSi (CH 3 ) C 

is) &mmzki>*imx'$>h. ztutmoxw 
m<7)&ititz®mt&f:#>x*h r ). si (ch 3 ) 2 c 

RHU^^t* - *. Si (CH 3 ) 

ci 3 ^^\i^)vmm^m^ixm.^< 

tthifi. im (C l ) KioTSre&WSK&S. §fe 

07 viwm ( s i 
f 4 ) tmxttuixw ttz. ^u?>*ftm$htz 

ftftftWi: LT* (Hj o) Srfflvtf:**. ffl&tiSfiilMI: 
*H(H 2 o 2 ) Sfflv^;kfc?IllfiT*6. **>fc* 

[ 0 0 5 3 ] § bizlMi&ffiBM* OXHzWLMlKtf. 

#xtf®Mkt&m.izWMztix^m£*<\ ifctf 

»^ft»BLSJ:0*<R«S*L. ±HI45 0°Clef&£ 

ximtujtiitftL^*. £tz5ovi«)n^&gx' 
nmtixmrnti^K itz&~>x. mmmmi 

[0054] 

[»!Hft»*] ISUi. RWLfcJ:-3fc*5W!fcJ:Wr. 
CVDffifcfcvvt7/l/*/l«£**41BIW.**fflvtf: 
ft. y'j3 yELTlZTfV^fVmtflfe&th ZblZi^X 

i&^itmmmcoimmmm-h zbtfxz h . a** 

ft. fi^RJfctfiti&^o^fi, ^<oli<i?gf*tf)3J:o 
*<*>fcft. *A>-y 7-7 OVWlS&V?* 
-)<<)Wmm^zfeht:Mfl&*WfctZ> - 1 

x^h<nx\ ^m^mmmmbixp^'oiixx/it 
%mcofa±.tfmti. ttz&m,mtm\^. ¥mmk 

[0fflcofg#»^] 

[Hi ] *»w<o3aiiw^Hjn:sBir**. 
[02] ^jgii»o»j«fi*oi»!B0tr*>s. 
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